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DETAILED ACTION 

1 . This action is in response to the amendment filed on 2/1 3/04. 

Election/Restrictions 

2. Newly submitted claim 109-124 are directed to an invention that is independent 
or distinct from the invention originally claimed for the following reasons: 

Claims 109-124 are restrictable from the originally elected group (Group VI) and 
from newly added claims 76-108 and 124-142. Claim 109 and 76 share all the same 
technical features except that claim 109 has the special technical feature that the same 
device shapes the tip of the bump and bonds the chip to the electrode. The commonly 
shared technical features of claims 76 and 109 are known as evidenced by Nishida 
(WO 98/30073) in view of Higashi et al (U.S. Patent 6,207,549) (see rejection of claim 
76 below). Accordingly if claims 76 and 109 had been originally presented they would 
have been restricted for a lack of unity for not possessing the same special technical 
feature. 

3. Since applicant has received an action on the merits for the originally presented 
invention, this invention has been constructively elected by original presentation for 
prosecution on the merits. Accordingly, claims 109-124 are withdrawn from 
consideration as being directed to a non-elected invention. See 37 CFR 1.142(b) and 
MPEP§ 821.03. 

4. It is also noted that claim 97 is withdrawn since it should have been cancelled in 
response to the previous nonresponsive amendment since it deals with conductive 
particles which were restricted out from the elected group. 
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Information Disclosure Statement 

5. The information disclosure statement (IDS) submitted on 1/27/04 has been 
considered by the examiner. 

Drawings 

6. The drawing changes received on 1 1/05/04 are approved. 

Claim Rejections - 35 USC §112 

7. The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

8. Claims 76-96 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. 

Claim 76 requires shaping a tip of said bump without collapsing the bump by 
applying a bad of not greater than 20gf to said bump by pressing the bump against the 
second electrode without leveling said bump. There is inadequate description in the 
specification of how the tip of the bump can be shaped without leveling bump. It would 
appear that shaping the tip by pressing it against the second electrode would 
necessarily lead to flattening (leveling) the tip of the bump and therefore flatten (level) 
the bump. Accordingly, absent such a description one skilled in the art would not be 
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enabled to shape the tip by pressing it against the second electrode without leveling the 
bump. Additionally, there is inadequate description of the desired end shape of the tip 
of the bump, which further hampers one skilled in the art to be enabled to shape the tip 
of the bump by pressing it against the second electrode without leveling said bump. It is 
noted that the specification appears to discuss this method in the fourth embodiment 
(pages 69-73) but the description is inadequate to address the above mentioned 
concerns. 

9. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

10. Claims 76-96 and 134 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Claim 76 is indefinite because it is entirely unclear how the tip of the bump can 
be shaped by pressing it against the second electrode with a load of less than 20 gf 
while at the same time not leveling the bump. It would appear that shaping the tip by 
pressing it against the second electrode would necessarily lead to flattening (leveling) 
the tip of the bump and therefore flatten (level) the bump. Clarification is requested. 

Claim 134 is indefinite because it is dependent on a cancelled claim 106. 
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Claim Rejections - 35 USC § 103 

1 1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

12. Claims 72-75, 103, 125, 127, and 131 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Nishida (WO 98/30073) in view of Higashi et al (U.S. Patent 
6,207,549). 

Nishida teaches an electronic component mounting method and apparatus 
wherein a ball is formed at a tip of metal wire and is formed into a bump by bonding the 
ball to an electrode of electronic component; mounting the electronic component on a 
circuit board while aligning the electrode of the electronic component with an electrode 
of the board with an insulative thermosetting resin mixed with inorganic filler interposed 
in between and the mounting occurs without leveling the formed bump; and the 
electronic component is subsequently bonded to the circuit board by hardening the 
thermosetting resin sheet while correcting the warp of the board and crushing the bump 
with a pressure force of not smaller than 20 gf per bump by means of a tool and heat is 
applied with the bonding tool so that electrodes of the component and board are 
electrically connected via the bump (See Columns 13 and 14; Figures 1-4). Nishida 
teaches shaping the tip of the bump without collapsing the bump (See Figures 2E and 
2F), but is silent towards whether a load of not greater than 20 gf is applied to the bump 
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in the process and is also silent towards the bonding being thermocompression 
bonding. It is noted that EP 0954208 is relied upon as an English translation of Nishida 
(WO 98/30073). 

Higashi et al, is an example of the well known and conventional means of 
forming a bump on an electrode, similar to that taught in Nishida, wherein a gold wire in 
a capillary is subjected to an electric discharge to from a ball at the end of the wire and 
then forming the ball into a bump by thermocompression-bonding with supersonic 
waves by means of a capillary to an electrode (Column 9, line 59 to Column 1 0, line 28 
and Column 13, lines 42-57). Next the tip of the bump is shaped by attaching the end of 
the wire to the bump by application of supersonic waves wherein the capillary contacts 
the bump with a force that is insufficient to damage the bump (Column 10, lines 39-45; 
Column 11, lines 1-5; Figures 1A-1C). One skilled in the art would have readily 
appreciated that the load applied by the capillary is sufficient to shape the tip and at the 
same time does not collapse the ball and is less than 20gf since both the present 
application and Nishida teach that a force of 20gf or greater deforms the bump (Column 
1 3, lines 42-58). It would have been obvious to one of ordinary skill in the art at the time 
the invention was made to form the bump and shape the tip using the weii known and 
conventional method suggested in Highashi et al in the method of Nishida. 

Regarding claim 103, Nishida is silent towards the mean particle diameter of the 
inorganic filler, but one skilled in the art would have readily appreciated that such is 
within the purview of one skilled in the art and would depend upon a variety of factors. 
It would have been obvious to have the mean particle diameter be at least 3um. 
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Regarding claim 127, one skilled in the art would have readily appreciated that 
the product claimed in 127 is not patentably distinct from that claimed in claim 125. 

13. Claims 104, 105, 107, 132, 133, and 1 35 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Nishida (WO 98/30073) in view of Higashi et al (U.S. Patent 
6,207,549) as applied to claims 72-75 above, and further in view of Kaneda et al (U.S. 
Patent 6,223,429). 

Nishida et al is silent towards the thermosetting insulating resin sheet filled with 
an inorganic filler having a plurality of types of inorganic fillers. It is noted that Nishida 
also teaches use anisotropic adhesive filled with conductive particles such as nickel 
(which is inorganic) but is silent towards the resin having a plurality of types of inorganic 
filler (Column 15, lines 39-41). 

Kaneda et al teaches an anisotropic conductive film comprising an insulative 
adhesive filled with electrically conductive inorganic particles such as nickel, gold, silver 
or copper, (Column 6, lines 31-33) and other inorganic filler particles in order to reduce 
thermal expansion problems (Column 5, lines 16-24). The two types of inorganic 
particles have different mean particle diameters and one is cieariy twice the size of the 
other (See Figure 2). Kaneda teaches that the insulating resin has two layers one with 
inorganic filler particles that is adjacent the chip and one with the conductive particles 
that is adjacent the substrate (Column 2, line 60 to Column 3, line 2). It is clear from 
Figure 2 that the different layers have differing amounts of the different particles. It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
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made to use the anisotropic film of Kaneda in the method of Nishida et al in order to 
reduce thermal expansion problems during heating and bonding as suggested in 
Kaneda et al. 

14. Claims 100 and 128 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nishida (WO 98/30073) in view of Higashi et al (U.S. Patent 6,207,549) as applied 
to claims 72-75 above, and further in view of Kim (U.S. Patent 5,407,864). 

Nishida is silent towards applying supersonic waves when bonding the bump 
attached to the chip to the electrode on the circuit board, however such is a well known 
and conventional bonding technique in the art as shown for example in Kim (Column 1 , 
lines 35-44). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use supersonic waves to bond the bump to the electrode on the 
circuit board in the method of Nishida as is well known and conventional in the art as 
suggested in Kim. 

15. Claims 101 and 129 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nishida (WO 98/30073) in view of Higashi et al (U.S. Patent 6,207,549) as applied 
to claims 72-75 above, and further in view of Davis et al (U.S. Patent 6,589,376). 

Nishida is silent towards the resin being applied as a liquid to the circuit board 
and subsequently hardened, however such is well known and conventional in the art as 
shown for example in Davis et al (See Figure 1). It would have been obvious to one of 
ordinary skill in the art to apply the resin in a liquid form to the substrate and 
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subsequently harden it in the method of Nishida as is well known and conventional in 
the art as evidenced in Davis et al. 

16. Claims 102 and 130 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nishida (WO 98/30073) in view of Higashi et al (U.S. Patent 6,207,549) as applied 
to claims 72-75 above, and further in view of Davis et al (U.S. Patent 6,589,376) as 
applied to claim 1 01 above, and further in view of Lyden (U.S. Patent 4,81 1 ,081 ). 

Davis teaches that the liquid resin is partially cured using heat while the chip is in 
contact with the resin and is silent towards partially curing the resin with heat first and 
then contacting the chip to the adhesive. It is well known and conventional in the art to 
contact a chip to a partially cured (B-staged adhesive) when bonding the chip to a 
substrate as shown for example in Lyden (Column 3, lines 53-60). One skilled in the art 
would have readily appreciated that the chips can be adhered to a substrate through a 
partially cured resin either by placing the chip in contact with an already partially cured 
resin or in contact with a liquid resin that is then partially cured and that the two are 
alternate expedients obvious over one another. One skilled in the art also would have 
readiiy appreciated using any known heat source, such as a furnace, to partially cure 
the resin with heat. It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to apply the resin as a liquid and to partially cure through 
heating in a furnace prior to contact the chip to the resin in the method of Nishida, as 
modified above, as suggested in Davis and Lyden. 
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17. Claims 76-80, 82-85, 96, and 136-138 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Nishida (WO 98/30073) in view of Higashi et al (U.S. Patent 
6,207,549) as applied to claims 72-75 above, and further in view of Takeshita et al (U.S. 
Patent 6,458,236). 

Nishida is silent towards shaping the tip of the bump by pressing the bump 
against a second electrode. 

Takeshita is directed to a method of mounting electrical parts on a substrate 
wherein a pressure head is brought into light contact with an electrical part positioned 
on a substrate and then subsequently the pressure applied by the pressure head is 
gradually increased to supply sufficient pressure to bond the electrical part to the 
substrate (Column 5, line 34 to Column 6, line 22). Takeshita also teaches that the 
pressure head is initially brought into light contact and the pressure is gradually 
increased in order to maintain a parallelism between the flat surface of the pressure 
head and the flat surface of the substrate (Column 5, lines 47-65). One skilled in the art 
would have readily appreciated that Takeshita is directed to maintaining the parallelism 
in order to apply an even distribution of pressure in order to minimize warping of the 
substrate and that the initial light contact would provide sufficient force to shape the tip 
of a bump on the electrode of an electrical part without collapsing the bump by pressing 
it against a second electrode on the substrate. One skilled in the art also would have 
readily appreciated that the force of the light contact would be less than 20gf. 
Additionally as noted above, it is unclear how the tip is shaped by pressing the bump 
against a second electrode without leveling the bump, but it is taken that the initial light 
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contact would work, since that is how application describes achieving such. It would 
have been obvious to one of ordinary skill in the art to initially lightly contact a pressure 
head against the chip, thereby pressing the bump against a second chip and shaping 
the tip of the bump with a load less than 20gf without collapsing or leveling the bump, in 
the method of Nishida in order to achieve the desired parallelism taught in Takeshita 
and to minimize warpage. 

Regarding claims 77- 79, Nishida teaches bonding by applying a load of greater 
than 20 gf with a heated bonding tool in order to deform the bump and heating the resin 
while applying the pressure in order to harden the resin and that the heating and 
pressing corrects warpage in the circuit board (Column 13, lines 50-58 and Column 14, 
lines 49-52). 

Regarding claim 80, Nishida teaches heating the electronic component side of 
the insulating resin via the heated bonding tool, but one skilled in the art would have 
readily appreciated the resin could have been heated through the circuit board or 
through both the circuit board and the chip. The choices are alternate expedients 
obvious over one another and within the purview of one skilled in the art. 

Regarding claim 82, Nishida teaches having an epoxy resin with an inorganic 
filler (Column 13, lines 34-36), however is silent towards the weight percentage of the 
filler. One skilled in the art would have readily appreciated that the weight percentage 
would depend upon the materials worked upon and that the weight percentage of the 
inorganic filler would have been within the purview of one skilled in the art. 
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Regarding claims 83-84, Nishida teaches the thermosetting resin being smaller in 
dimension than the area defined between the inner edges of the two electrodes on the 
chip (Column 4, lines 17-25). 

Regarding claim 85, Higashi teaches using a capillary with a chamfer angle of 90 
degrees and a nonflat tip to form a bump with a gold wire with a conical tip (Column 1 1 , 
lines 23-26, Figures 1A-1C). It would have been obvious to use such conventional 
techniques in the method of Nishida. 

Regarding claim 96, Nishida teaches the inorganic filler being silica (Column 13, 
lines 35-36) and one skilled in the art would have readily appreciated the silica is either 
spherical or pulverized. Furthermore, one skilled in the art would have readily 
appreciated that silica is exemplary and it would have been obvious to use similar 
inorganic fillers. It would have been obvious to use inorganic fillers that are pulverized 
or spherical silica or the like in the method of Nishida. 

18. Claims 86-95 and 139-142 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nishida (WO 98/30073) in view of Higashi et al (U.S. Patent 
6,207,549) as applied to claims 72-75 above, and further in view of Takeshita et al (U.S. 
Patent 6,458,236) as applied to claims 76-80, 82-85 and 96 above, and further in view 
of Kaneda et al (U.S. Patent 6,223,429). 

Regarding claim 86, Nishida et al is silent towards the thermosetting insulating 
resin sheet filled with an inorganic filler having a plurality of types of inorganic fillers. It 
is noted that Nishida also teaches use anisotropic adhesive filled with conductive 
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particles such as nickel (which is inorganic) but is silent towards the resin having a 
plurality of types of inorganic filler (Column 1 5, lines 39-41 ). 

Kaneda et al teaches an anisotropic conductive film comprising an insulative 
adhesive filled with electrically conductive inorganic particles such as nickel, gold, silver 
or copper, (Column 6, lines 31-33) and other inorganic filler particles in order to reduce 
thermal expansion problems (Column 5, lines 16-24). The two types of inorganic 
particles have different mean particle diameters (See Figure 2). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to use the 
anisotropic film of Kaneda in the method of Nishida et al in order to reduce thermal 
expansion problems during heating and bonding as suggested in Kaneda et al. 

Regarding claims 87-88 and 91-92 Kaneda teaches that the insulating resin has 
two layers one with inorganic filler particles that is adjacent the chip and one with the 
conductive particles that is adjacent the substrate (Column 2, line 60 to Column 3, line 
2). It is clear from Figure 2 that the different layers have differing amounts of the 
different particles. 

Regarding claims 89, 93, and 94, one skilled in the art would have readily 
appreciated choosing the resin to bond weii to both the chip and the substrate in order 
to ensure adequate adhesion. 

Regarding claims 90 and 95, Kaneda teaches the inorganic filler particles are 
present only in the first layer (See Figure 2). 
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Double Patenting 

19. Applicant is advised that should claim 125 be found allowable, claims 126, 127, 
128, 129 and 130 will be objected to under 37 CFR 1 .75 as being a substantial 
duplicate thereof. When two claims in an application are duplicates or else are so close 
in content that they both cover the same thing, despite a slight difference in wording, it 
is proper after allowing one claim to object to the other as being a substantial duplicate 
of the allowed claim. See MPEP § 706.03(k). 

It is noted that the patentability of product by process claims is based on the 
product itself and not on its method of production (MPEP 2113). Accordingly claims 
125-130 result in the same product even though they have different method steps. 
Absent any showing that the additional method steps result in a materially different 
product the claims are considered duplicates. 

Allowable Subject Matter 

20. Claims 98 and 99 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base ciaim and any intervening claims. 

21 . The following is a statement of reasons for the indication of allowable subject 
matter: 

The prior art of record fails to suggest the claimed method for mounting an 
electronic component, particularly the claimed steps of applying a first pressure to the 
electronic component while applying heat to the resin and then while no longer applying 
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the first pressure, applying a second pressure to the electronic component wherein the 
second pressure is less than the first pressure. 

Takeshita et al teaches applying a first pressure when bonding an electronic 
component to a circuit board and then applying a second pressure, however the second 
pressure is greater than the first pressure (Column 6, line 60 to Column 7, line 20). 
There is no suggestion for the second pressure to be less than the first pressure. 

Response to Arguments 

22. Applicant's arguments with respect to the claims have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

23. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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24. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John T. Haran whose telephone number is (571) 272- 
1217. The examiner can normally be reached on M-Th (8 - 5) and alternate Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Crispino can be reached on (571) 272-1226. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 



Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



872-9306. 
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